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Abstract of JP 2000128131 (A) 

PROBLEM TO BE SOLVED: To sterilize the inside 
and the outside of a container with atomized ozone 
which is more powerful than gaseous ozone. 
SOLUTION: A container 2 to be sterilized is carried 
into a sterilizing chamber 5 to form a sealed space, 
and an injection pipe 9 is inserted from an opening 
part 7 into the container 2. An atomized ozone 15 
formed by mixing water 25 with a gaseous ozone 1 2 
is sprayed from the injection pipe 9, the atomized 
ozone 15 is stored inside the container 2, and is 
allowed to overflow from the inside of the container 
2 to the outside of the container 2 and cover both 
the outside surface together with the inside surface 
of the container 2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer, So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the container sterilizing method and device 

which used ozone mist. 

[0002] 

[Description of the Prior Art]Generally, when filling up with and producing a drink 
commercially in containers, such as a PET bottle, being filled up with a drink after fully 
sterilizing a container, pouring in fluid germicides, such as a hydrogen-peroxide-solution 
solution or ozone water, into the container of the empty before being filled up with a drink in 
the former, and sterilizing the inside of a container was performed, 
[0003]When a fluid germicide is poured in, after making a container reverse, extracting a 
fluid germicide after sterilizing the inside of a container and rinsing the inside of a container 
with aseptic water subsequently, he was trying to be filled up with a drink in a container. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, in the conventional technique using a 
fluid germicide, in the middle of the factory line in a factory, since [, such as a process of 
extracting a fluid germicide from a container, and a process of rinsing the inside of a 
container, ] a process was needed, respectively, there was a problem which causes huge- 
izing of a factory line and the jump of a production cost. There was a problem that an outer 
surface could not be sterilized even if it can sterilize the inner surface of a container, when 
injecting a fluid germicide into the inside of a container and sterilizing it 
[0005]This invention is what was made in view of the above-mentioned actual condition, 
and there are little the process and equipment about sterilization of a container, and it ends, 
and also aims at providing the container sterilizing method and device which can sterilize 
not only the inside of a container but the container exterior. 
[0006] 

[Means for Solving the Probiem]After this invention's having carried in a container which 
should be sterilized to a sterilizing chamber which forms a closed space and making an 
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injection pipe insert from an opening into said container, Spray ozone mist which mixes 
gaseous ozone with water and is made from said injection pipe, and accumulate ozone mist 
in an inside of a container, the container exterior is made to overflow from an inside of a 
container, and it starts, without a container sterilizing method covering an outer surface with 
the inner surface of a container, 

[0007]Therefore, since ozone mist which has a germicidal action overflows from an inside 
of a container to the container exterior and adheres to an outer surface of not only the inner 
surface of a container but a container in a container sterilizing method of this invention, the 
inner surface and an outer surface of a container can be sterilized, Since there are little a 
process and equipment about sterilization of a container and they end, reduction of a 
factory line and reduction of a production cost can be attained, Since ozone mist has a 
germicidal action more powerful than gaseous ozone including reactive oxygen species, 
such as an OH radical and a hydroperoxy radical, it can sterilize a container in a short time 
compared with gaseous ozone of the concentration. 

[0008]A thing this invention is characterized by that comprises the following and which 
starts without a container sterilizer. 

a sterilizing chamber which carries out carrying-in appearance of the container which 
should form and sterilize a closed space. 

An injection pipe provided with an atomization nozzle which it has a spray port of a byway 
from an opening of said container, and mixes gaseous ozone with water and generates 
ozone mist. 

A transportation device which carries out contiguity ****** of this injection pipe and the 
container relatively. 

An ozone mist feeding means to supply water and gaseous ozone to said injection pipe. 

[0009]Therefore, after carrying in a container to a sealed sterilizing chamber in a container 
sterilizer of this invention, Make an injection pipe and a container approach relatively by a 
transportation device, and an injection pipe is inserted in an opening of a container, Mix 
gaseous ozone and water which were supplied by atomization nozzle of an injection pipe 
from an ozone mist feeding means, generate ozone mist, and it sprays on an inside of a 
container, Ozone mist is made to adhere to the inner surface of a container, ozone mist 
which collected in a container by spraying ozone mist continuously further overflows from 
an inside of a container, an outer surface of a container is covered, ozone mist adheres to 
an outer surface, and the inner surface and an outer surface of a container can be sterilized 
as a result. 

[0010]An injection pipe is made to pull out from an opening of a container, and a container 
is made to take out from a sterilizing chamber continuously after an end of sterilization by 
making an injection pipe and a container estrange relatively by a transportation device. 
[001 1]furthermore - receiving a side part of a couple which a carrying-in exit by which the 
opening was carried out to a wall of a sterilizing chamber faces in a container sterilizer of 
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this invention for the carrying-in attitude of a container - abbreviated - a curved-surface 
seat of a circle section centering on a right-angled axis being provided, respectively, and. 
Inner fitting may be carried out between curved-surface seats which face, and the hoop 
direction proper position may be equipped with a sealing device which allocates said axis 
for a cylinder body in which a crevice in which said container can be accommodated was 
formed, pivotable as a center, 

[001 2] If it does in this way, and a container will be accommodated in a crevice as a state 
which turned a crevice of a cylinder body to the outdoor sterilizing chamber and either side, 
and was opened wide and about 180 degrees of cylinder bodies will be rotated in this state, 
it becomes possible to be in the state where a crevice was wide opened towards a 
sterilizing chamber side and the outdoor another side side, and to carry out carrying-in 
appearance of the container to a sterilizing chamber. Therefore, since a closed space of a 
sterilizing chamber prevents aeration between a sterilizing chamber and outdoor in the 
case of carrying-in appearance of a container, it can prevent ozone mist which has 
influence on a human body from leaking to outdoor, and it can also change ** into the state 
where ozone mist always filled a sterilizing chamber. 

[0013]When connecting an exhaust air pump to a sterilizing chamber so that atmospheric 
pressure inside a sterilizing chamber may be kept lower than outdoor atmospheric 
pressure, ozone mist of a sterilizing chamber can be certainly prevented from leaking to 
outdoor, and ** can also be changed into the state where ozone mist filled a sterilizing 
chamber continuously. 
[0014] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described, 
referring to drawings. 

[0015]When drawing 1 - drawing 8 explain the first example of the container sterilizer in an 
embodiment of the invention, the container sterilizer 1 of the first example, it is located on 
the abbreviated straight line which ties the carrying-in delivery volume band conveyors 3 
and 4 so that it may be put between the band conveyor 3 for carrying in which carries out 
carrying-in appearance of the containers 2, such as a 500-ml PET bottle, and the band 
conveyor 4 for taking out, and it has a closed space which can store the container 2, and 
the sterilizing chamber 5 is formed. 

[0016]As shown in drawin g 2 and drawing 3 , the sterilizing chamber 5 equipped the lower 
end part with the spray port 8 (8 mm in diameter), and has formed the injection pipe 9 of the 
byway from the opening 7 (20 mm in diameter) of the containers, This injection pipe 9 
penetrates the sterilizing chamber crowning 6 so that the spray port 8 may be located in a 
sterilizing chamber, and in the upper bed, by the cylinder device 10 of the transportation 
device, is supported so that rise and fall are possible, and it is provided with specified 
length so that it may not separate from the sterilizing chamber 5, also when the injection 
pipe 9 moves to the maximum upper part. Between the sterilizing chamber crowning 6 and 
the injection pipe 9, the packing 1 1 is attached so that internal gas and the open air of the 
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container 2 may not ventilate, 

[0017)As shown in drawing 4 and drawing 5, the injection pipe 9 forms the gas passage 13 
through which the gaseous ozone 12 flows into an axial center, forms two or more liquid 
passages 14 ( drawing 5 6) through which a fluid flows into the circumference of the gas 
passage 13, and equips the lower end of the injection pipe 9 with the atomization nozzle 16 
which generates the ozone mist 15. 

[0018]As shown in drawing 6 and dr awing 7, the atomization nozzle 16 forms the gas 
passage 17 which is open for free passage to the gas passage 13 of the injection pipe 9, 
and around the gas passage 17, The liquid passage room 18 which is open for free 
passage to the liquid passage 14 of the injection pipe 9, and extends to the lower end of the 
gas passage 17 is formed, and the spray port 8 is drilled in the bottom of the liquid passage 
room 18. 

[0019]Equip the gas passage 13 and the liquid passage 14 of the injection pipe 9 with the 
ozone mist feeding means so that the raw material made to generate the ozone mist 15 
may be supplied, respectively, and specifically, The ozone generator 23 is connected with 
the air compressor 22 so that the high-pressure gaseous ozone 12 may be supplied to the 
gas passage 13, and the conveying pump 26 is connected so that the high-pressure water 
25 may be supplied to the liquid passage 14. 

[0020]ln the facing part by the side of the band conveyor 3 for carrying in of the sterilizing 
chamber 5 provided with the injection pipe 9, and the band conveyor 4 for taking out. It has 
the sealing device 27 which carries out taking-out ON of the container 2 with the sterilizing 
chamber 5 sealed, and as shown in drawi n g 1, the sealing device 27 is formed two pieces 
so that it may connect with each of the band conveyor 3 for carrying in, and the band 
conveyor 4 for taking out. 

[0021]as opposed to the carrying-in direction (direction shown by an arrow in drawing 1 ) of 
the container 2 according [ the sealing device 27 by the side of carrying in ] to the band 
conveyor 3 for carrying in - abbreviated - the curved-surface seat 28 of the circle section 
centering on the axis x prolonged in a right-angled lengthwise direction being formed in 
both sides, respectively, and, It has [ axis / x ] structure allocated pivotable as a center in 
the cylinder body 30 in which the crevice 29 which can carry out inner fitting between the 
curved-surface seats 28 which face, and can accommodate the container 2 in the hoop 
direction position of symmetry was formed. 

[0022]The peripheral face which followed the circumferencial direction perimeter above 
each crevice 29 of the cylinder body 30 is received, The rubber roller 31 arranged to the 
mutual opening portion of each of said curved-surface seat 28 is welded by pressure, this 
rubber roller 31 is constituted so that it may rotate with the drive fixed to the proper holding 
part, and it has been made to carry out flattery rotation of said cylinder body 30 with 
frictional resistance by rotating the rubber roller 31. 

[0023]The labyrinth seal 32 on a par with a hoop direction is attached so that ozone mist 15 
which proper clearance is established between the medial surface of each curved-surface 
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seat 28 and the cylinder body 30, and was used for the medial surface of each curved- 
surface seat 28 in the sterilizing chamber 5 may not be made to flow into outdoor, 
[0024]On the other hand, it has the composition as the sealing device 27 by the side of 
carrying in, and abbreviation also with the same sealing device 27 located in the taking-out 
side. 

[0025) The rest 35 is formed in the center of an inside of the sterilizing chamber 5, as shown 
in drawing 1, in the upper side wall by the side of carrying in in the sterilizing chamber 5, 
the pivotable slide arm 36 provided with the adsorption pad which grasps a container at the 
tip was formed, and the upper side wall by the side of taking out is also equipped with the 
same slide arm 37 at it. The same slide arm 38 as abbreviation is formed also between the 
sealing device 27 by the side of taking out, and the band conveyor 4 for taking out. 

[0026) The exhaust air pump 41 is connected to the side attachment wall of the sterilizing 
chamber 5 via the piping 40 so that the atmospheric pressure inside the sterilizing chamber 
5 may be kept low a little compared with outdoor atmospheric pressure. 
[0027]Hereafter, an operation of the first example of an embodiment of the invention is 
explained. 

[0028]The container 2 carried on the band conveyor 3 for carrying in, It will be in the state 
where it was accommodated in the crevice 29, rotated about 180 degrees of cylinder 
bodies 30 in this state, and while it is in the state where turned the cylinder body 30 of the 
sealing device 27 to the outdoor side, and it was opened wide was wide opened for said 
one crevice 29 towards the sterilizing chamber 5 side, and will be carried in in the sterilizing 
chambers. 

[0029]Then, the container 2 located in the crevice 29 of the cylinder body 30 of the sealing 
device 27 is made to stick to the adsorption pad of the slide arm 36, and move arrangement 
is carried out by rotation of an arm part in the prescribed position of the rest 35. 
[0030] As **, it faces sterilizing the container 2, the cylinder device 10 changed into the state 
which shows in drawing 2 is elongated for lower parts and it is shown in drawing 3, the 
injection pipe 9 is inserted in the opening 7 of the container 2, and the ozone mist 15 is 
sprayed. In the case of operation of the cylinder device 10, it is located above [ between the 
sealing device 27 and the rest 35 ] so that the slide arm 36 may not become obstructive. 
[0031 ]The ozone mist 15 supplies the high-pressure gaseous ozone 12 to the gas passage 
17 of the atomization nozzle 16 via the gas passage 13 of the injection pipe 9, and it 
supplies the high-pressure water 25 to the liquid passage room 18 of the atomization 
nozzle 1 6 via the liquid passage 14 of the injection pipe 9 here, Forcible mixing of the high- 
pressure gaseous ozone 12 from the gas passage 17 is carried out to the water 25 which 
flowed into the liquid passage room 18 in the atomization nozzle 16, and when gaseous 
ozone and detailed droplet are mixed from the spray port 8 of the atomization nozzle 16, it 
generates. 

[0032] If the ozone mist 15 is sprayed on container 2 inside, the ozone mist 15 will adhere to 
the inner surface of the container 2, If the ozone mist 15 is sprayed continuously, the ozone 
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mist 15 which collected in the container 2 will overflow from container 2 inside, the outer 
surface of the container 2 will be covered, the ozone mist 15 adheres to an outer surface, 
and the inner surface and the outer surface of the container 2 can be sterilized as a result. 
[0033]incidentally -- the ozone mist 15 -- not only gaseous ozone but gaseous ozone -- high 
-- an activity hydroxy radical (OH radical). Reactive oxygen species, such as a hydroperoxy 
radical, are included, and the speed, i.e., sterilization speed, which oxidizes a bacillus is 
quicker than the sterilization speed of gaseous ozone, and in order that gaseous ozone 
may serve as a generation raw material of reactive oxygen species, may change and may 
go, compared with the gaseous ozone of the concentration, sterilizing properties are strong 
[ reactive oxygen species ]. 

[0034)After the end of sterilization of the container 2, the cylinder device 10 is degenerated, 
the injection pipe 9 is pulled out from the opening 7 of the container 2, and move 
arrangement is carried out by the slide arm 37 in the crevice 29 of the sealing device 27 for 
taking out. 

[0035]Then, by carrying out an operation contrary to the operation performed in the sealing 
device 27 by the side of carrying in of the sealing device 27 by the side of taking out, the 
container 2 is taken out to outdoor [ of the sterilizing chamber 5 ], and it lays in the band 
conveyor 4 for taking out by the slide arm 38. 

[0036]Therefore, since the ozone mist 15 adheres to the outer surface of not only the inner 
surface of the container 2 but the container 2, the first example of an embodiment of the 
invention can sterilize the inner surface and the outer surface of the container 2, Since 
reduction of a factory line and reduction of a production cost can be attained since there are 
little the process and equipment about sterilization of the container 2 and they end, and 
also it has a germicidal action more powerful than gaseous ozone including reactive oxygen 
species, the container 2 can be sterilized in a short time compared with the gaseous ozone 
of the concentration. 

[0037]According to the sealing device 27, since a closed space of the sterilizing chamber 5 
prevents aeration between the sterilizing chamber 5 and outdoor in the case of the 
carrying-in appearance of the container 2, it can prevent the ozone mist 15 which has 
influence on a human body from leaking to outdoor, and it can also change ** into the state 
where the ozone mist 15 always filled the sterilizing chamber 5. 
[0038]When connecting the exhaust air pump 41 to the sterilizing chamber 5 so that the 
atmospheric pressure of sterilizing chamber 5 inside may be kept lower than outdoor 
atmospheric pressure, the ozone mist 1 5 of the sterilizing chamber 5 can be certainly 
prevented from leaking to outdoor, and ** can also be changed into the state where the 
ozone mist 15 filled the sterilizing chamber 5 continuously. 
[0039]When drawing 9 and dr awin g 10 explain the second example of the container 
sterilizer in an embodiment of the invention, the injection pipe 9 does not move the 
container sterilizer 42 of the second example, the rest 47 moves, and transportation 
devices differ. The portion which attached drawing 1 - the same numerals as drawing 8 
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expresses the same thing among the figure. 

[0040]The container sterilizer 42 of the second example Is located on the abbreviated 
straight line which ties a carrying-in appearance band conveyor so that the containers 2, 
such as a 500-rnl PET bottle, may be put between the band conveyor for carrying in by 
which carrying-in appearance is carried out, and the band conveyor for taking out, it is 
provided with a closed space which can store the container 2, and forms the sterilizing 
chamber 43. The sterilizing chamber 43 was attached to the frame 44, the space 45 is 
established in the bottom lower part of the sterilizing chamber 43, and the cylinder device 
46 of the transportation device is arranged in the space 45 of the bottom lower part of the 
sterilizing chamber 43. 

[0041]As the sterilizing chamber 43 is shown in drawing 9 and drawing 10, it had the spray 
port 8 (8 mm in diameter) of a lower end part, and the injection pipe 9 of the byway is 
formed from the opening 7 (20 mm in diameter) of the container 2, and this injection pipe 9 
has penetrated the sterilizing chamber crowning 6 so that the spray port 8 may be located 
in the sterilizing chamber 43, Between the sterilizing chamber crowning 6 and the injection 
pipe 9, the packing 1 1 is attached so that internal gas and the open air of the container 2 
may not ventilate, 

[0042]The lower end of the injection pipe 9 is equipped with the atomization nozzle 16 
which generates the ozone mist 15, The gas passage and liquid passage of the atomization 
nozzle 16 are equipped with the ozone mist feeding means so that the raw material made 
to generate the ozone mist 15 may be supplied, respectively, and the atomization nozzle 16 
and the ozone mist feed unit are constituted by the approximately said appearance as the 
first example. 

[0043]The rest 47 is formed in the center of an inside of the sterilizing chamber 43, and the 
rest 47 is connected with the cylinder device 46 of the transportation device arranged via 
the cylinder shaft 50 which penetrates the sterilizing chamber bottom 49 in the space 45 of 
the bottom lower part of the sterilizing chamber 43. Between the sterilizing chamber bottom 
49 and the cylinder shaft 50, the packing 51 is provided so that internal gas and the open 
air of the sterilizing chamber 43 may not ventilate. 

[0044]ln the facing part by the side of the band conveyor for carrying in of the sterilizing 
chamber 43, and the band conveyor for taking out. It has the sealing device which carries 
out taking-out ON of the container 2 with the sterilizing chamber 43 sealed, and the sealing 
device is formed two pieces so that it may be constituted by the approximately said 
appearance as the first example and may connect with each of the band conveyor for 
carrying in, and the band conveyor for taking out. 

[0045]Have connected with the side attachment wall in the sterilizing chamber 43 via the 
piping 40 so that the atmospheric pressure inside the sterilizing chamber 43 may keep it 
low a little compared with outdoor atmospheric pressure, and the exhaust air pump 41 on 
the upper part side attachment wall by the side of carrying in of the sterilizing chamber 43. 
The slide arm provided with the same adsorption pad as the first example and abbreviation 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran web_cgi_ejje?atw_u^http%3A%2F%2Fww„, 2009-02-03 



JP.2000- 1 28 1 3 1 , A [DETAILED DESCRIPTION] 



Page 8 of 9 



at the tip is provided so that the container 2 located in the crevice of the cylinder body of a 
sealing device may be grasped and it may be made to move to the rest 47. The same slide 
arm as abbreviation is provided also between the sealing device by the side of taking out, 
and the band conveyor for taking out, 

[0046] Hereafter, an operation of the second example of an embodiment of the invention is 
explained. 

[0047]The container 2 carried on the band conveyor for carrying in is carried in in the 
sterilizing chamber 43 by the sealing device by the side of carrying in like the first example, 
and is arranged in the prescribed position at the time of sterilizing by a slide arm. 
[0048]**, face sterilizing the container 2, elongate the cylinder device 46 changed into the 
state which shows in drawing 9 for the upper parts, the opening 7 of the container 2 is 
made to insert in the injection pipe 9, as shown in drawing 10, and the ozone mist 15 is 
sprayed from the injection pipe 9. 

[0049] If the ozone mist 15 is sprayed on container 2 inside, the ozone mist 15 will adhere to 
the inner surface of the container 2, If the ozone mist 15 is sprayed continuously, the ozone 
mist 15 which collected in the container 2 will overflow from container 2 inside, the outdoor 
surface of the container 2 will be covered, the ozone mist 15 adheres to an outer surface, 
and the inner surface and the outer surface of the container 2 can be sterilized as a result. 
[0050]the process in which the ozone mist 15 is generated here - the first example - 
abbreviated - it is the same. 

[0051]degenerating the cylinder device 46 and pulling out the injection pipe 9 from the 
opening 7 of the container 2 after the end of sterilization of the container 2, -- the band 
conveyor for taking out - abbreviated - the same height is used. Then, it is sent to the 
sealing device by the side of taking out by a slide arm, and it operates to the approximately 
said appearance as the sealing device by the side of the band conveyor for carrying in, and 
is taken out outdoor [ of the sterilizing chamber 43 ], and also is laid in the band conveyor 
for taking out by a slide arm. 

[0052]Therefore, the second example of an embodiment of the invention can have the 
same effect as the first example. 

[0053]The container sterilizing method and device of this invention are not what is limited 
only to the above-mentioned example of a gestalt, For example, so that you may make it go 
up and down many injection pipes 9 simultaneously and many containers 2 can be 
sterilized at once, May be made to carry out contiguity ****** of the injection pipe 9 and the 
container 2 relatively in the direction of [ other than a sliding direction ], and may use 
transportation devices other than the cylinder device 10 and 46, and further, The 
containers' 2 being glass bottles, paper packs, etc. other than a PET bottle and the 
atomization nozzle 16 of the ability of change to be variously added within limits which do 
not deviate from that any position may be used and the other gists of this invention are 
natural if connected to the injection pipe 9. 
[0054] 
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[Effect of the lnvention]According to the above-mentioned container sterilizing method and 
device of this invention, the outstanding effect of the versatility like the following can be 
done so. 

[0055](l) according to the invention given in claims 1 and 2 of this invention, the inner 
surface and the outer surface of a container being sterilized, since the ozone mist which 
has a germicidal action overflows from the inside of a container to the container exterior 
and adheres to the outer surface of not only the inner surface of a container but a 
container, and, Since there are little the process and equipment about sterilization of a 
container and they end, reduction of a factory line and reduction of a production cost can be 
attained, Since it has a germicidal action more powerful than gaseous ozone including 
reactive oxygen species, such as an OH radical and a hydroperoxy radical, a container can 
be sterilized in a short time compared with the gaseous ozone of the concentration. 
[0056](ll) According to the invention of this invention according to claim 3, since a closed 
space of a sterilizing chamber prevents aeration between a sterilizing chamber and outdoor 
in the case of the carrying-in appearance of a container, it can prevent the ozone mist 
which has influence on a human body from leaking to outdoor, and it can also change ** 
into the state where ozone mist always filled the sterilizing chamber. 
[0057](lll) According to the invention of this invention according to claim 4, the ozone mist 
of a sterilizing chamber can be certainly prevented from leaking to outdoor, and ** can also 
be changed into the state where ozone mist filled the sterilizing chamber continuously. 



[Translation done,] 
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